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Materials and Methods

Settings and design
One hundred and sixteen skeletally mature anatomic specimens of the Latin American population were used in the study. Determining the age and gender was impossible due to only the limbs were available for measurements. A transverse cut was performed in the distal third of the tibia, roughly one and a half times the distal tibial plafond width from the ankle joint. Another coronal cut was then performed using the center of the medial malleolus. Using a caliper, three observers measured the shortest distance between the medial malleolus tip and the medullary canal in all anatomic specimens. Two measurements of the same location were performed by each observer to improve measurement accuracy [ Figure 1 ].
Statistical analysis
According to Bland-Altman recommendation of 100 as an adequate sample size for a study of agreement among measurements (95% confidence interval [CI]), 116 anatomic specimens were obtained to ensure that this study was well powered (95% CI). [6] The interclass correlation coefficient (ICC) was applied according to Landis and Koch to assess interobserver reproducibility. [7] Bland-Altman plots were used to analyze measurement dispersion by each observer and verify if bias or another systematic discrepancy existed among these measurements. The statistical analysis was performed using the IBM SPSS Statistical for Windows Software (Version 20.0, Armonk, New York, IBM Corp), and significance level was 5% (P ≤ 0.05).
Ethical approval was granted by the Local Ethics Committee.
Results
The measurements are described in their central dispersion tendency in Table 1 . The narrow CIs and variations suggest high measurement precision [ Table 1 ].
Observer 1 presented the highest agreement level (ICC = 0.979), almost perfect. His precision was followed by observers 2 (ICC = 0.962) and 3 (ICC = 0.936), expressing high measurement reproducibility (P < 0.01). Table 2 provides information about means and agreement limits according to Bland-Altman [ Table 2 ].
Agreement limits for observers 1 and 2 were narrow (maximum 1 mm), showing high reproducibility. Observer 3 presented slightly wider limits, reaching 1.3 mm. The absence of systematic differences between repeated measurements from the same observer was found.
This study showed an average distance of 55 mm between the medial malleolus tip and the start of the medullary canal in 116 skeletally mature anatomic specimens, with a 10 mm standard deviation (SD).
Discussion
Displaced medial malleolar fractures usually require surgical treatment, and partially threaded screws are the most commonly employed surgical option for fracture fixation. [8] [9] [10] [11] [12] [13] However, the literature lacks criteria for the adequate choice of lag screw length.
Excessively long partially threaded screws can bypass the good cancellous bone in the metaphyseal area and lead to inefficient compression due to poor screw thread purchase inside the medullary canal. An excessively short screw can endanger fracture compression due to screw threads not completely bypassing the fracture site. The present study showed an average distance of 55 mm (SD: 10 mm) between the medial malleolus tip and the start of the medullary canal in 116 Latin American cadavers, with a 10 mm SD. Therefore, when using a typical partially threaded screw (roughly 16 mm of thread length), one can conclude that the ideal screw length is roughly 45 mm for placement of the screw threads in the optimal cancellous bone to generate effective fracture site compression. Parker et al., [3] in a biomechanical study of human cadavers, compared the compression at the fracture site treated with either 30 or 45 mm long partially threaded screws or 45 mm fully threaded screws. The authors hypothesized that the partially threaded screws provide inadequate compression as a result of bypassing the physeal scar, and proposed that better purchase may be achieved with fully threaded screws or shorter partially threaded screws. The median compression at the fracture site achieved with 45 mm fully threaded screws and 30 mm partially threaded screws were significantly higher than that achieved with 45 mm partially threaded screws. Therefore, the authors recommend the use of 45 mm fully threaded or 30 mm partially threaded screws when fixing fractures of the medial malleolus. This information strongly confirms the relevance of the present study. The current literature lacks consensus concerning the precise screw length to provide adequate fracture compression in medial malleolar fractures. Our study demonstrated that screws longer that 55 mm (SD: 10 mm) will probably bypass the metaphyseal area, thereby leading to poor fracture compression.
Weaknesses of the present study include the lack of specimen gender, age, and most importantly bone quality. Although this information could potentially change the measurements (for example with severe osteopenia the canal may be wider and the distance from the tip of the medial mallelous shorter), the authors believe the sample size helps minimize this weakness.
Conclusion
The authors recommend a screw length of no more than 45 mm to optimize the location of the screw threads in the best cancellous bone in an effort to obtain the most compression. The authors believe stable and effective fracture fixation is achieved when using the appropriate screw length, thereby improving clinical outcomes.
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